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timely dissemination of this information in an accurate manner to the public.

“STTAA FT ST, S T At ‘U A FIE AT F R
, Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 7352 (1974): X-ray Lead-rubber Protective Aprons [PCD
13: Rubber and Rubber Products]

“ST | UE T4 T F7 Hi”

Satyanarayan Gangaram Pitroda

.‘\ “Invent a New India Using Knowledge’

Bhartrhari—Nitisatakam

" “Knowledge is such a treasure which cannot be stolen” ‘

v P =

/| ' 4 ‘-\.,. =4
.’£> "‘,'
2o ' * N B

. .

1 0 0 000000000006 6 (







BLANK PAGE

PROTECTED BY COPYRIGHT



1S:7352 - 1974

( Reaffirmed 2012 )

Indian Standard

SPECIFICATION FOR
X-RAY LEAD-RUBBER PROTECTIVE APRONS

UDC 687174 ;: 614'876

© Copyright 1974
INDIAN STANDARDS INSTITUTION

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110001

Price Bs 300 October 1974




18:7352-1974

Indian Standard

CDECTIETOATINN E‘nD
DLUICIT VA LLIVUILY

X-RAY LEAD-RUBBER PROTECTIVE APRONS

Rubber Products Sectional Commlttee, CDC 6

Chaiyman Representing
Dr D. BANERJEE Escon Consultants Pvt Ltd, Calcutta
Members
SHRI A. T. Basak Directorate General of Supplies & Disposals
SurI S. K. Bose National Test House, Calcutta
SHRI A. GuosH ( Alternate)
Sur1 D. K. CHATTERJEE Alkali & Chemical Corporation of India Ltd,
Calcutta
Sur1 S. K. Ray (Alternate)
Sarr1 S. S, CHOPRA Export Inspection Council of India, Calcutta
Sur1 K. M. Brywi ( Alternate)
SHrI B. H. DaLaL Ministry of Defence ( DGI)
SHRI M. KUMARAN ( Alternate)
Sar! S. L. Ganbpu1 Ministry of Defence (R & D)
Sur1i M. G. BEaRGAvVA ( Alternate)
SuRI G. C. JaIiN Hindustan Steel Ltd, Ranchi

SERI LALIT MOHAN JAMNADAS Cosmos India Rubber Works Pvt Ltd, Bombay

Suni Purin L. Kiwaniwara { Alternate )
SHRI FULIN L. SINARIWALA { 40 )

Sar1 O. N. KoHLI Railway Board

SHR1 S. V. LaTa1a’ Lathia Rubber Manufacturing Co Pvt Ltd, Bombay
Suri D. P. Latuia ( Alternate )

SHRI S. K. MATTHAN Madras Rubber Factory Lid, Madras
Surr K. J. ABraHaM ( Alternate)

Dz K. N. Mopak All India Rubber Industries Association, Bombay
Sur1 K. R. SexcueTa { Alternate )

SHRI S. MUKHERJEE Dunlop India Ltd, Calcutta
Suri P. N. S. Mygr ( Alternate )

Dz C. K. N. Nair Rubber Board, Kottayam
Suri1 K. C. AxantH ( Alternate )

Sar: S. C. NaNDY Bata India Ltd, Calcutta

Sar1 R. R. Paxprr Bayer (India ) Ltd, Bombay

Surr M. M. PATEL Synthetics & Chemicals Ltd, Bombay

Supt K. Raseopaurn Indian Oil Corporation Ltd, RBombay

Dr N. V. C. Rao Directorate General of Technical Development
Sur1 G. R. INAMDAR ( diternate )

Suri B. Roy National Rubber Manufacturers Ltd, Calcutta
SHR1I AMITABHA SEN ( Alternate )

( Continued on page 2)

© Copyright 1974
INDIAN STANDARDS INSTITUTION
This publication is protected under the Indian Copyright Act (XIV of 1957) and

reproduction in whole or in part by any means except with written permission of the
publisher shall be deemed to be an infringement of copyright under the said Act.




1S:7352-1974
( Continued from page 1)

Members Representing

Suer1 R. C. Syep Indian Rubber Manufacturers’ Research Associa-
tion, Bombay
Sur1S. K. GuosH ( Alternate )
Sur1 D. D. TALWALKAR All India Automobile & Ancillary Industries
Association, Bombay
SurI K. M. KHALADRAR ( Alternale )
Sari D. Das Gupra, Director General, ISI ( Ex-officio Member)
Deputy Director General

Secretary
SER1 SaTisH CHANDER
Deputy Director (Chem), ISI

Medical Rubber Goods Subcommit/tee, CDC6:7

Convener
Suri B. H. DaraL Ministry of Defence (DGI)
Members
Mas L. K. BANERIEE Directorate General of Armed Forces Medical
Services
Lr-CoL B. R. Buarracuarya ( Alternate )
Sur1 A. Bose Bengal Waterproof Works ( 1940 ) Ltd, Calcutta
Suri R. S. Roy ( Aiternate )
Sur: S. K. Bose National Test House, Calcutta
SurI S. P. MuLiick ( Alternate )
Suri G. C. CHARRAVARTI Ministry of Defence { DGT)
Suri P. C. KapUr Directorate General of Health Services
Dr K. V. KULKARNI Haffkine Institute, Bombay
Sari R. S. KarBHARI ( Alternate )
SHRI S. V. LaTHIA Lathia Rubber Manufacturing Co Pvt Ltd, Bombay
Suri D. P, LaTtu1a ( Alternate )
Suri MaNUBHAT M. PATEL Rubberex Industries Pvt Ltd, Bombay
SurI K. C. SHan ( dlternate )
Sari M. M. PaTEL Synthetics & Chemicals Ltd, Bombay
Suri N. M. REcE ( Alternate) :
Sar1 M. N. PaTaAR Associated Rubber Industries Ltd, Bhavnagar
Sar: V. D. PExDSE Swastik Rubber Products Ltd, Poona
Suar: K. D, DicHE ( Alternate )
SaRrI P. S. RAMACHANDRAN Directorate General of Health Services
Dr G. P. SEx Guera ( Alternate )
D=z N. V. C. Rao Directorate General of Technical Development
SHRI G. R. INAMDAR ( Alternate )
Sur1 B. Roy National Rubber Manufacturers Ltd, Calcutta
SHRI AMITABHA SEN ( Alternate)
Sur1 B. L. SEN Indian Oxygen Ltd, Calcutta

SHrI A. K. Morrra { Aiternate )



18:7352-1974

Indian Standard

- SPECIFICATION FOR
X-RAY LEAD-RUBBER PROTECTIVE APRONS

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards
Institution on 10 March 1974, after the draft finalized by the Rubber

Products Sectional Committee had been approved by the Chemical
Division Council.

0.2 Lead rubber being liable to -deterioration with age, it is essential
that all X-ray protective aprons are visually inspected at frequent inter-
vals not exceeding one month, and in the event of cracks or other .
suspected deterioration being observed, the aprouns shall be subjected to
the test-given in 4.3.5 and, if found unsatisfactory, should be discarded.

0.3 In the preparation of this standard, assistance has been derived from
BS 3783:1964 < X-ray lead-rubber protective aprons’ issued by the
British Standards Institution.

0.4 This standard contains clauses 4.1.5, 4.2.1, 4.2.2 and 4.2.3 which call
for agreement between the purchaser and the supplier.

0.5 For the purpose of deciding whether a particular requirement of this
_standard is complied with, the final value, observed or calculated, expres-
sing the result of a test or analysis, shall be rounded off in accordance
with IS+ 2-1960*. The number of significant places retained in the

rounded off value should be the same as that of the specified value in
this standard. :

1. SCOPE

1.1 This specification prescribes requirement for X-ray lead-rubber
protective aprons intended to be used during medical X-ray diagnostic
examination with X-rays excited at voltage up te 150 kV peak.

*Rules for rounding off numerical values ( revised ).
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2. TYPES

2.1 The aprons shall be one of the following two types as may be ordered:

Type A — having a minimum of 0'25 mm lead equivalent for X-rays
generated at a voltage of 150 kV peak.

Type B — having a minimum of 0'5 mm lead equivalent for X-rays
generated at a voltage of 150 kV peak.

3. SIZES

3.1 This specification covers three sizes of aprons; large, medium and
small differing only in length.

3.1.1 Sizes for the X-ray protective apron shall be so chosen that for

persons of large, medium and small frames the aprons extend from the
trunk and cover gonads.

4, REQUIREMENTS
4.1 Materials

4.1.1 Protective Sheet — The protective materials of the aprons shall be
in the form of a uniform sheet made either from natural or synthetic
rubber compound incorporating lead or compound of lead. The sheet
made of the protective material shall have the required lead equivalent
with uniformity in distribution and shall conform to the tests stipulated
in 4.3. The rubber sheet containing the protective material shall be
bonded on both sides with cotton sheeting ( dyed to KHAKI shade or
any other agreed colour ) conforming to IS : 180-1965*. Any other fabric
or suitable material may be used in lieu if approved by the purchaser.
The finished material shall be freely flexible.

4.1.2 Back Fabric — The aprons shall be provided with supporting fabric
attachment at the back (s¢e Fig. 1 ) which shall consist of leather cloth
( vinyl polymer coated fabric) conforming to Grade 2 fabric of
1S : 1259-19621 and of similar colour to that of the protective sheet at the
front.

4.1.3 Tying Tapes — The aprons shall have tying tapes at the back, as

shown in Fig. 1, consisting of two pairs of cotton tape NEWAR 40 mm
wide conforming to IS:1895-19611%.

4.1.4 Edge Binding Tape — The edges of the aprons shall be protected,

as shown in Fig. 1, by means of cotton tape NEWAR 20 mm wide, of the
quality stipulated in IS :1895-1961%.

*Specification for cotton sheetings (revised ).
tSpecification for vinyl coated fabrics (leathercloth) ( revised ).
ISpecification for cotton tape NEWAR, grey or dyed ( first revision ).
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4.1.5 Stitching Thread — All stitching (for securing tying tapes and
binding tape and back fabric ) shall be done by cotton stitching thread
conforming to variety 28 ( 16 tex X 6 ) of IS:1720-1969* or as agreed to
between the purchaser and the supplier.

Note — The supplier shall submit separate samples of all the component materials
for the purpose of carrying out necessary tests on them,

4.2 Construction

4.2.1 Design and Dimensions — The aprons shall be made from the body
material stipulated in 4.1.1 free from joints, and shall generally conform
to the design and dimensions as depicted in Fig. 1 unless otherwise agreed
to between the purchaser and the supplier. A tolerance of + 10 mm
shall be allowed in length and %5 mm in width.

42,2 Mass — The mass of the aprons shall not exceed the limit as
may be stipulated by the purchaser.

42,3 When specified by the purchaser the shoulder pieces shall
incorporate a suitable cover padding of soft and resilient material such
as, urethane foam, 75 mm wide and extending to a distance of 150 mm
on either side of the centre of the shoulder.

4.3 Physical Properties

4.3.1 Tensile Strength and Elongation at Break — The tensile strength and
elongation at break of the rubber sheet comprising the body materials
when tested in accordance with the method prescribed in IS: 3400
( Part I)- 19657 shall be not less than 5 MN/m? ( approx 51 kg/cm?) and
200 percent respectively.

4.3.2 Tension Set — The tension set of the rubber sheet body materjal at
150 percent elongation shall not exceed 30 percent when determined in
accordance with IS: 3400 ( Part XIIT )-1972%. 'The period for which the
test piece is kept in stretched condition and of recovery shall be 10
minutes each.

4.3.3 Adhesion Strength — The average load required to strip off
longitudinally the covering fabric ply from a test piece of finished body
material 25 mm wide when tested in accordance with IS : 3400 ( Part V )-
1965§ by method A ( machine method ) with 5 cm/minute rate of traverse
of the moving grip shall not be less than 15 kg.

4.3.4 Ageing Properties — The values of tensile strength and elongation
at break and of adhesion strength as mentioned in 4.3.1 and 4.3.3 shall
*Specification for cotton sewing threads ( first revision ). -
tMethods of test for vulcanized rubbers: Part I Tensile stress-strain properties,
iMethods of test for vulcanized rubbers: Part XIII Tension set.
~ §Methods of test for vulcanized rubbers: Part V Adhesion of rubbers to textile fabrics.
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not show a change of more than the limits stipulated below against each
characteristic when tested in accordance with IS : 3400 ( Part IV )-1965%
at 70 & 1°C for 168 hours in air oven, nor any apparent deterioration in
body material like stiffening shall result after such ageing:

Characteristic Maximum Change in Value from that QObtained
Before Ageing

Tensile strength == 20 percent

Elongation at break j_- %g percent

Adhesion strength — 30 percent

4.3.5 Degree of Protection Against X-Rays — The aprons shall comply with
the requirements given in 2.1 when tested in accordance with the method
prescribed in Appendix A.

4.4 Workmanship and Finish

4.4.1 The aprons shall be free from manufacturing defects such as
patches, blisters, porosity, embedded foreign matter, cuts, pinhocles, etc,
in the rubber sheet and also from other imperfections likely to affect
durability or usefulness of the aprons.

4.4.2 The colour of the tying tape, binding tape and stitching thread
shall approximately match the colour of the body of the aprons.

5. PACKING AND MARKING

5.1 Packing — Each apron shall be rolled lengthwise and packed in a
suitable carton. A suitable number of such aprons shall then be packed
inside a wooden box lined with a waterproof liner such that gross mass
of the package does not exceed 40 kg. The package shall be safe for railf
road transit.

5.2 Marking — Fach apron shall be marked legibly and indelibly with
the manufacturer’s name or trade-mark, year of manufacture, size
(length ) of apron. The marking ink shall be non-irritating to skin and
shall not impair the quality of aprons.

5.2.1 Each apron may also be marked with the ISI Certification Mark.

Note — The use of the ISI Certification Mark is governed by the provisions of the
Indian Standards Institution (Certification Marks) Act and the Rules and Regu-
lations made thereunder. The ISI Mark on products covered by an Indian Standard
conveys the assurance that they have been produced to comply with the requirements
of that standard under a well-defined system of inspection, testing and quality
control which is devised and supervised by ISI and operated by the producer. ISI
marked products are also continuously checked by ISI for conformity to that standard
as a further safeguard. Details of conditions under which a licence for the use of
the ISI Certification Mark may be granted to manufacturers or processors, may be
obtained from the Indian Standards Institution.

*Methods of test for vulcanized rubbers: Part IV accelerated ageing.
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APPENDIX A
( Clause 4.3.5 )

METHOD OF TEST FOR DEGREE OF PROTECTION
OF A COMPLETED APRON

A-1. PROCEDURE

A-1.1 The inspection and testing of the apron shall cover sufficient
areas to furnish an assurance that all parts of the apron comply with the
specified protective requirements. That part of the apron being tested
shall be placed on an X-ray film without intensifying screens, the film
itself being placed on a sheet of lead not less than 2 mm thick and a lead
step-wedge shall be placed on the film adjacent to the apron. This lead
step-wedge shall comprise at least seven steps, the thickness of which shall
range from 50 percent less than to 50 percent more than that of the
specified requirement. To prevent scattered radiation from affecting the
film under the apron, any parts of the film not covered by the apron
should be marked with lead or other X-ray opaque material.

A-1.2 The apron and the step-wedge shall be simultaneously irradiated
with X-ray generated at a voltage of 150 kV peak. The exposure shall be
of such duration that a suitable photographic density is attained through
that step of the wedge which has a thickness equal to that of the specified
protective requirements.

A-1.3 From a photographic examination and comparison of the blacken-
ings produced on the film by the radiation passing through the apron and
the step-wedge respectively, the degree of protection afforded by the apron
may be assessed relative to the known thickness of the steps of the wedge.
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